Advances in liquid chromatography-mass spectrometry have facilitated the incorporation of proteomic studies to many biology experimental workflows. In particular, the introduction of Data-Independent Acquisition platforms, such as SWATH, offers several advantages for label-free quantitative assessment of complex proteomes over Data-Dependent Acquisition (DDA) approaches. However, SWATH data interpretation requires spectral libraries as a reference resource. This is often not available for many species of experimental models. The guinea pig (cavia porcellus) is an excellent experimental model for translation to many aspects of human physiology and disease yet there is limited experimental information regarding its proteome. In an effort to overcome this knowledge gap, we generated a comprehensive spectral library of the guinea pig proteome. Homogenates and tryptic peptide digests were prepared from 16 tissues and subjected to >200 DDA runs. Analysis of >250,000 peptide-spectrum matches resulted in the construction of a library of 73594 peptides corresponding to 7667 proteins. This spectral library furnishes the research community with the first comprehensive guinea pig proteomic resource that will facilitate future molecular-phenotypic studies using (re-engaging) the guinea pig as an experimental model of relevance to human biology. The guinea pig spectral library and MS data are freely accessible in the MassIVE repository (MSV000083199).
Introduction
Many advances in the speed, accuracy and throughput of liquid chromatography mass spectrometry (LCMS) systems in the last decade have brought proteomic workflows -where the assessment of abundance of several hundreds of proteins can reliably be made from complex biological samples -to the mainstream of biological experimentation. Data-Dependent Acquisition MS modes (DDA), involving the most abundant eluted parent ions of an MS1 scan being selected for fragmentation in MS2 to enable peptide identification and quantification, have contributed considerably in this regard. However, the stochastic nature of parent ion selection can introduce variability to peptide identification outputs, hinder quantification between sample runs and thus necessitate lengthy and costly procedures such as sample fractionation (to reduce input complexity) and injection replicates [1] [2] [3] . The more recent adoption of Data-Independent Acquisition (DIA) MS modes such as SWATH (Sequential Window Acquisition of all Theoretical fragment ion spectra), whereby MS2 fragment ion spectra are collected for each parent ion observed in a series of mass-to-charge isolation windows, has presented the opportunity to overcome these issues and obtain deep, label-free proteomic coverage of complex samples in a timely manner without fractionation [3] [4] [5] [6] . Interpretation of the SWATH MS2 spectra however, requires reference to a spectral library of peptide sequence matching (including established m/z and LC retention time coordinates) itself obtained from the outcomes of multiple DDA runs. Spectral libraries of notable depth are available for only a few species (or specialised cells/tissues) -including human [7] , mouse [8] [9] , a few microbiota [10] [11] , drosophila and tomato [12] , zebrafish [13] and yeast [4] -that, at present, limits the breadth of uptake of SWATH and the application of its benefits for label-free proteome analyses.
The guinea pig is an excellent experimental model for many aspects of human physiology and pathophysiology -including maternal and fetal adaptations to pregnancy [14] [15] [16] [17] cardiac excitation-contraction coupling [18] , asthma and airway drug responsiveness [19] [20] , auditory somatosensory processes [21] , type 2 diabetes [22] and vitamin C deficiency [23] yet there is limited experimental information regarding the proteome available for this species. In an effort to overcome this obstacle, we sought to generate, via numerous LC-MS/MS measurements, a spectral library of the guinea pig proteome.
Materials and methods
The overall experimental workflow is displayed in Figure 1 . Homogenates were prepared from 16 tissues (brain, colon, duodenum, adipose, kidney, large intestine, liver, lung, ovaries, pancreas, placenta, skeletal muscle, small intestine, stomach, heart, uterus) isolated from guinea pigs (fetal-and adult) sacrificed according to the Animals (Scientific Procedures) Act 1986 under UK Home Office project license approval (PPL 60/4312). The study was approved by Newcastle University ethics review process. These homogenates were trypsin digested and subjected to >200 LC-MS/MS runs, utilizing a range of LC/MS platforms (i.e. Q-Exactive, TripleTOF 6600), chromatographic gradients and additional pre-processing steps (i.e. SDS page fractionation, acetylation enrichment). For more details please refer to Supplementary Table 1 . 
Results and discussion
Analysis of >250,000 peptide-spectrum matches resulted in the construction of a library of 73594 peptides (unique to individual proteins) that corresponded to 7667 proteins. The majority of proteins were identified with more than one peptide ( Figure 3A ) and a minimum of 5 fragment ions per peptide ( Figure 3B ). The contribution of tissue-specific libraries to the total library varied roughly in accordance to the number of peptides, reflecting the biological properties, the number of biological replicates and repeat injections and the level of fractionation that was carried out for different tissues (directed by the core research interests of our group) ( Figure 3C ). The overlap between tissue-specific libraries is shown in Supplementary Figure 1 The comparison between SWATH and DDA ( Supplementary Figure 3) show similar capability of each method in detecting proteins in a complex mixture such as heart that has a particularly high dynamic range. However, the potential of SWATH is revealed when used for quantification. Nearly all detected proteins could be quantified in each sample without missing peptide values, which in contrast is a significant problem for DDA-type experiments where a protein in only one sample (of the three) is enough for detection but would be insufficient for ant quantification between conditions.
In summary, we have generated the first spectral library of the guinea pig proteome for interrogation by SWATH-MS. This library contains peptide precursor and fragment ion information of 7667 guinea pig proteins. It greatly increases the validated guinea pig proteome information beyond that listed in Uniprot (September 2018). The freely accessible library will furnish the research community with a comprehensive proteomic resource to (i) explore future molecular-phenotypic studies using (re-engaging) the guinea pig as an experimental model and (ii) assess cross-species proteomic responses to consistent physiological and pathophysiological experimental challenges.
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